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Fig.1  Morphologies of TiB
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Fig.2  SEM image of 20%TiB
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+30%Al mixed powder 
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Fig.3  Dimensions of tensile specimens before(a) and after(b)  

hot extrusion 
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Fig.4  Microstructures of TiB
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/6061Al composites before(a)  

and after(b) hot extrusion 
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Fig.5  Stress-strain curve of 20vol%TiB
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/6061Al composites 
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Table 1  Tensile properties of TiB
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/6061Al composites 

Condition E/GPa σ

0.2

/

 

MPa σ

b 

/MPa δ/% 

As-cast 94.8 153.6  212.5 1.85  

T6 96.9 197.9 300.4 1.11 

Hot extrusion 115.6 140.4 297.0 11.65 

Hot extrusion T6  121.8 384.9 447.5 7.95 
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Fig.6  Microstructures of TiB
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/6061Al composites after hot  

extrusion 
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Fig.7  Tensile fracture of TiB
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/6061Al before(a) and after 

(b) hot extrusion  

0.00 0.02 0.04 0.06 0.08 0.10 0.12

0

50

100

150

200

250

300

350

400

450

500

 

 

Strain

S
t
r
e
s
s
/
M
P
a

 

 

1 -As-cast

2 -T6

3 -hot extrusion

4 -hot extrusion T6

1

2

3

4

b 

a 

0.2 µm 

b 

a 

7.5 µm 

15 µm 



�332�                                          �x��-./*0                                           � 39� 

 

��������

1) U@ TiB

2

����èå��²³�	:q��

"����)\]^- TiB

2P

/Al����O 

2) MìÆ	·
�|}�����K^�sîï

kl��Ç¨�Ã�20%TiB

2P

/6061Al ����ìÆ

d(T6P)�X���� 447.5 MPa������ 121.8 

GPa�T�U� 7.95%O 

3) TiB

2P

/6061Al ����
�"���[���

~�1�sD�l!����!O 

 


���    References  

[1] Srivatsan T S, Hajri Meslet A, Smith C et al. Mater Sci Eng 

A[J], 2003, 346: 91 

[2] Ibrahim I A, Mohamed F A, Lavernia E J. J Mater Sci[J], 1991, 

26: 1137 

[3] Lloyd D J. Acta Metall Mater[J], 1991, 39: 59 

[4] Qin Shuyi (°±²), Zhang Guoding(³�´). The Chinese 

Journal of Nonferrous Metals(��xµ���¶ )[J], 

2000,10(5): 621  

[5] Lewandowski J J, Liu C, Hunt W H. Mater Sci Eng[J], 1989, 

A107: 241 

[6] Shi N, Arsenault R J. Annu Rev Mater Sci[J], 1994, 24: 321 

[7] Davidson D L. Metall Trans A[J], 1991, 22: 113 

[8] Lv Yuxiong(·¸¹), Bi Jing(º »), Chen Liqing(¼½¾) et 

al. Acta Metallurgica Sinica(���¶ )[J], 1998, 34(11): 

1188 

[9] Li Jiurong(¿ÀÁ). Ceramics-Metal Composites(ÂÃ-��

QR-.)[M]. Beijing: Metallurgical Industry Press, 2002: 4  

[10] Han Yanfeng, Liu Xiangfa, Bian Xiufang. Composite: part 

A[J], 2002, 33(3): 439  

[11] Lu L, Lai M O, Su Y et al. Scripta Mater[J], 2001, 45(9): 

1017  

[12] Le Yongkang(ÄÅÆ), Zhang Yijie(³ÇÈ), Chen Dong(¼  

É). Rare Metal Materials and Engineering(�x��-./

*0)[J], 2006, 35(10): 1635  

[13] Tee K L, Lu L, Lai M O. Journal of Materials Technology[J], 

1999, 89-90: 513 

[14] Yong Jai Kwon, Makoto Kobashi, Takao Choh et al. 

Materials Transactions[J], 2002, 43(11): 2796  

[15] Huang Minghua(ÊËÌ ), Wang Haowei(��� ), Li 

Xianfeng( ¿ Í Î ) et al. Rare Metal Materials and 

Engineering(�x��-./*0)[J], 2005, 34(9): 1394 

[16] Feng C F, Froyen L. Scripta Mater[J], 1998, 39(1): 109  

[17] Tee K L, Lu L, Lai M O et al. Mater Sci Technol[J], 2001, 

17(2): 201 

 

 

Fabrication and Mechanical Property of High Strength-Plasticity TiB
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Abstract: Based on the easily-formed preform made of the mixture of TiB

2 

particles and aluminum powder, 20% TiB

2P

/6061Al composites 

(volume fraction) were fabricated by pressure infiltration method; subsequently, the composites were hot extruded with 10:1 extrusion 

ratio. The microstructures and mechanical properties of the composites before and after hot extrusion were studied with SEM, TEM and a 

tensile machine. Results show that the composites after hot extrusion exhibit better tensile strength, such as the tensile strength of 447.5 

MPa, elastic modulus of 121.8 GPa and large elongation of 7.95 %. The high strength-plasticity for the composites is attributed to the 

interfacial bonding strength and grain refining strengthening and precipitation strengthening. 

Key words: composites; TiB

2

 particles; mechanical properties; high strength-plasticity  
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